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Proposals for Approval this Summer
� Assembly of B-Layer using Rails in Pixel Detector and Forward

� Proposal
� Material implications

� Structural implications

� Services out one side--makes installation easier
� Proposal and variations

� Material implications

� Trade off against cool-ability and voltage drop

� Thermal Barrier through Pixel Volume
� Description of problem

� Proposal
� Benefits

� Risks

� Forces from Services
� Cooling Pipes/Cables

� Strain relief to Inner Detector integration structure

� SCT Interface
� Document in progress with Eric Perrin

� Looking at common assembly tooling with SCT

� Assembly Scenario influences design of supports
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Proposal to install Rails in Pixel Detector

� Explanation for Proposal

� Rough installation scenario
� Brief Overview only

� Suggested support locations of rails
� Rail sections

� Service Routing and Supports

� Loading profile for Rails
� Installation Loads

� Loads in operation

� Cross section and mass estimate
� Deflection analysis assumptions

� Cross-Section of Rails + Material Estimate
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Reasoning for New Installation Scenario
� Installation and removal of tooling presents a risk of damage

each time it is done--Tooling which must penetrate Pixel Volume
from 3M away inserted through and close to Layer 1

� Permanent Rails within Pixel Volume allows for accurate
alignment of rails relative to mount features

� Permanent rails reduce the installation time  minimizing warm
time

� Old installation scenario required tooling marginally
consistent with overall constraints, expensive, risky and time
consuming--effort was better spent adjusting constraints

� Impact on neighboring systems is minimized reducing time
constant for progress, decoupling schedules

� Services out both sides requires amazing effort to achieve,
makes Handling of B-Layer during Assembly very unwieldy,
requires special tooling to expand services after passing
through detector
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Installation

� Detector Warmed up, air purged

� Thermal Barrier Opened, Rails installed

� B-Layer sans Services attached to rails

� Services attached to supports

� Services terminated to B-Layer

� Whole Rig Pushed in until Load transferred to  support structure(s)

� Rails Removed

� Services Terminated to PPF�
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Rails

TRT 
ENDCAP
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TRT Forward

SCT Forward
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SCT ForwardSCT Barrel

� Installation rails are easily supported at ends of SCT
Forward, but not middle

� B-Layer hung from top guided by bottom--similar to Aleph
installation

� Services either permanently supported by Rail in forward
region or supports must be provided by SCT

� Rail in forward is equivalent to 25mm tube with 1mm wall

� Rail in Pixel is equivalent  to 20mm tube with 0.5mm wall
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Support Condition Change

� Old support condition was over constrained is *very* over
constrained if shells are fastened together

� Alignment from end to end in both phi and XY of all mounting
points was necessary for mounting to be successful--this is
risky with no access

� Frequency response will likely be degraded, as kinematic and
Pseudo-kinematic supports are always less stiff

� This should be acceptable for the B-layer, but I do not
recommend this for the other layers where access during
assembly is available

� Rigidity of remaining supports should be increased

� B-Layer structure must be re-designed
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B-Layer Service Routing

� Cooling
� Tubes increase 20% from tdr

� Possibility to run staves in series
� Maintains current Material Budget

� Capillary to far side, Unique exhaust
� Doubles Tubing material

� Power
� Stave issues

� Need to respect 10mm Beam Pipe stayout

� Pigtail Design
� Power is higher

� Drop may double--balanced with material increase

� Transition from type I or type II
� Will cover more tomorrow
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Loads

B-Layer

1kg 1.3kg

1.3kg

1.5kg

Service Run R170r115

r250

� Loads estimated are a little beyond maximum
� 20 staves @75g/All services one side--single stave per exhaust

� Cables resized for Power increase

� Maximal Sag in forward 5mm

� Max in Pixels is 2mm

� Sag during engagement becomes very small

� Support of Services requires fanout ring at step locations

Pixel

SCT Support

Frame End-Plate
or SCT support

Barrel Cones

Beam Pipe
Support
Location
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Thermal Barrier

� Want to Remove Thermal Barrier
� Penetration through Structure has very bad implications

for Structure

� Really not possible to seal adequately

� Less Material

� Must solve another sealing problem
� in less critical area

� Risk is detector Warm up
� SCT must be fully involved in this decision

� TRT is influenced by leak of gasses--but this is already a
problem
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Forces From Services

� Bellows
� Act as Pistons

� 4mm ID Eq. has 0.8 Newtons per Bar

� If one per Exhaust, there is 5kg radial forces

� Cables
� Strain Relief structure 50mm away in Gap

� Only small space available for bending, but should be OK

� Cannot calculate force--need to make physical model to test

� This can be done with cable prototypes, and on Service mock-up being
built at RAL

� Fiber Optics
� Forces on detector negligible, but forces on Fiber must be avoided

� 20mm radius min--failure rate goes as 20th power of 1/R!

� May need to include metal sleeves at exit to guarantee bend radii--
industrial solution

� Unforeseen structure may exert forces--need to work on this
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SCT Interface Document

� Work in Progress
� Eric Perrin working on SCT part

� Structural interface to interlink

� Possible integration of Pixel assembly tooling and SCT Barrel Insertion

� First go through sequence of assembly--includes x-ray survey--ties into
work done already for SCT

� E! (not EP)
� working to get structures analyzed together at RAL

� Structural interface

� Envelope definition

� Environment

� Failure Scenarios

� Will Act as editor until completed
� solicitation of other authors

� Marco will follow through on approval phase


